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ANALOGS OF MEVAL OLACTON E^AND DERIVATIVES ™. ^SSB TO 
THEIR PRODUCTION, PHARMACEUTICAL COMPOSITIONS CONTAINING THEM AND 
THFTR USE AS PHARMACEUTICALS _ — 

The invention concerns heterocyclic analogs of mevalono 
ketone and derivatives thereof, processes for their production, 
pharmaceutical compositions containing them and their use as 
pharmaceuticals In particular as hypol 1poprote1nem1c and anti- 

atherosclerotic agents. 

The invention 1s especially concerned with compounds of 

formul a I 




X-Z 



wherein one of R and R 0 



(i) 



and the other is 



v 5a 



10 



primary or secondary Chalky! , C 3 -6Cycloallcyl or 
phenyl -(CH2)m"» 

wherein R 4 is hydrogen, C^alkyl, C^alkoxy, 
(except t-butoxy), trif luoromethyl , 
fluoro, chloro, phenoxy or benzyloxy, 

R 5 is hydrogen, Ci. 3 allcyl, Ci_ 3 alkoxy, 
trif luoromethyl, fluoro, chloro, 
phenoxy or benzyloxy, 

R 5a 1s hydrogen, Ci-2allcyl, Ci-2alkoxy, 
fluoro or chloro, and 

m is 1, 2 or 3, 
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" " with the provisos that both R 5 and R 5a 
must be hydrogen when R 4 is hydrogen, 
R 5a must be hydrogen when R 5 is 
hydrogen, not more than one of R 4 and 
r 5 1s trlfluoromethyl, not more than 
one of R4 and R 5 is phenoxy and not 
•more than one of R4 and R5 is 
benzyloxy, 
r 2 is hydrogen, C^alkyl. C 3 . 6 cyclo- 
alkyl, Ci-4a1koxy, (except t-butoxy), 
trlfluoromethyl, fluoro, chloro, 
phenoxy or benzyloxy, 
r 3 is hydrogen, Ci- 3 alkyl. Ci- 3 alkoxy, 
trlfluoromethyl, fluoro, chloro, 
phenoxy or benzyloxy, with the 
provisos that R 3 must be hydrogen when 
R 2 is hydrogen, not more than one of 
R 2 and R 3 is trlfluoromethyl. not more 
than one of R 2 and R 3 1s phenoxy, and 
not more than one of R2 and R 3 is 
benzyloxy, 

X 1s -(CH 2 )n- ° r - CH<H " (n=0 ' 1,2 
or 3), 

*6 

5 4 3 2 1 
Z 1S -CH-CH 2 — C-CH2-COOH II 
OH OH 
xherein *s Is hydrogen or Ci-jalkyl 
free add for. or <n the for. of a phystologlcaUy-hydro- 

i ester „ .« ***** - « »•« 

B y the ten, -phys.Cog.caUy-hydrCysaMe and -.ccepuMe 
est ,r" H Ml an ester of a co^ound 1. accordance with th 
"ventlon ,. -h.ch the carboxy, mi* is «t,,f«. -* -I* 
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is hydrolysable under physiological conditions to yield an 
alcohol which is Itself physiologically acceptable, e.g. non- 
toxic at desired dosage levels. Preferred such esters as Z can 
be represented together with the free add by formula Ha 

-CH-CH2-C-CH2-COOR7 I U 



OH OH 



5 wherein R 7 1s hydrogen, C^aW or benzyl preferably hydrogen, 
Ci. 3 alkyl, n-butyl, 1 -butyl, t-butyl or benzyl 
and R6 Is as defined above. 
When In salt form R7 represents a cation. 

When Z is in lactone form it forms a -lactone of 

,0 formula lib 

5 

6/ \ 4 / 0H 
-CH C 

| X R 6 lib 



l 
0 



■CH 2 



C 2 3 



and references to "lactone" hereinafter refer to 5-lactones. 

Salts of the compounds of the invention, e.g. of the 
compounds of formula I, include 1n particular their pharma- 
ceutical ly acceptable salts. Such pharmaceutical^ acceptable 
salts include e.g. alkali metal salts such as the sodium and 
potassium salts and ammonium salts. 

References to compounds of formula I, and sub-sped es 
thereof are Intended to cover all forms unless otherwise stated. 
The compounds of formula I may be divided into two groups, 
jo the compounds of formula IA and IB: 

3123 158675 
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V_x-z 



and 




— Z 



wherein R\ 



"JO 



1s primary or secondary Ci^W. C 3 -6cycloa11cyl 
or phenyl-(CH2)m". and 
R 2 -R5a. X, Z and m are as defined above. 

* e < AM .,i. ta mav be divided into two sub- 
. The compounds of formula IA may oe 

groups, the compounds wherein Z is a group of formula II in other 
han lactone fon, (Group IA.) and those wherein Z ^ o 
formula IIb(Grou P lAb). Likewise, the compounds of ormu IB may 
be divided into two sub-groups, the compounds wherein Z is 
Qroup of formula II In other than lactone form (Group IBa) and 
those wherein Z 1s a group of formula lib (Group IBb). 

As is self-evident to those in the art, each compound of 
f 0 rmula I (and every sub-scope and species thereof) has at 

t- centers of asy^try (e.g. the two carbon atoms bearing 
the hydroxy groups in the group of formula 11a and the carbon 

f ree valence in the group of formula lib) and these lead to four 
stereoisomer* forms (enantlomers) of each compound (two race- 
nates or pairs of dl as tereo isomers) . These four stereoisomers may 
slgnated as the R.R; R.S; S.R; and S,S enantlomers all our 
stereoiLrs being within the scope of this Invention. Depending 
3124 
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on the nature of substl'tLts f«m«r metric carbon atorns *ay 

! ,nd the resulting Holers and fixtures thereof also 
7SZ o h n ntlon.^pounds containing only two centre, 

r.£* st ^r: 5 ' T^r/ritain- 

Ri is preferably primary or secondary Ci. 6 ai*yi no* 
tn> s^e'tric carbon ato™ (e.g. .ethyl, ethyl n-propy U ,-prc- 

l n butyl i-butyl, 1-ethylpropyl, neopentyl and n-hexyl). 
Zr\ preferably tl .U,r and -,t preferably .ethyl, ethyl or 

•^tSh :;r:iy c , 3 »r ... , » r «* 

a, k oxy U3 or n- or.- butox».R 2 is preferably 92 '.^reR2 s 

l^.. >• ^xtz-ztsz: 

™'s r f rably R 2 »'. where V • «s hydrogen, c W .W «' - or 
T-ben'yloxy. especially hydrogen or re thy, and ™st especially 

M "T 3 'is preferably . -here R 3 ' " Mrogen. C1-3.ll*!. 
c, ,alkox, fluoro or chloro, "ore preferably R 3 \ «"«™ R 3 

h^rogen or ™thyl, especially hydrogen. R 3 (R,'. etc.) »t be 
M rogen -hen R 2 W. etc., is hydrogen. 

Preferably, when R 2 (*2 . R 2 . eic -' 

^ n fo < ov etc ) is hydrogen, R? l R 2 » etc,; 
hydrogen and R3 (R3 • R 3 » eu: '' * y 4 

etc ) are other than hydrogen, at least one of the* .. tn the 5- 
r i t neither of than Is In the 7-positlon. and not ™re 

c, «ycloalkyl, trif luoromthyl . phenoxy and benzyloxy; "ore 
o 'e efa y th y « not ortho to each other when neither of th. 
U . ^ of th, group consisting of ™th„. .ethoxy fluoro 
and chloro. ».t preferably, one is in the 4-position and the 
other is in the 6-posit1on. 

3135 158675 
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Except where otherwise Indicated: (a) Any C^"* 1 Qr 

C 3 6 cycloalkyl group as R 2 . R 2 \ R 3 . «3'. ,s fflore '[f^ 
in the 4- or 6-position. (b) Any Cl . 4 alkoxy, fluoro or chloro 
substltuent as R 2 . R 2 '. R 3 . R 3 \ 1s n^ore preferably in the 
5-positlon. (c) Any bemyloxy as R 2 . R 2 \ R 3 . R 3 '. etc - s ™ re 
preferably In the 4-, 5- or 6-pos1t1on and most preferably In the 
4- or 6-position, especially the 6-position. 

Alkyl as R 4 1s preferably C L - 3 or n-, 1- or t-butyl 
and alkoxy Cl - 3 or n- or i-butoxy. R 4 1s preferably R 4 ' , where 
R 4 - is hydrogen. Ci. 3 alkoxy, trifluoromethyl , fluoro, 

chloro.phenoxy or benzyloxy, more preferably R 4 \ where R 4 is 
hydrogen, methyl, methoxy, fluoro or chloro, and most prtftr*ly 
R 4 - where R 4 "' is hydrogen, methyl or fluoro, especially R 4 , 
where R 4 " is hydrogen, 3 - or 4-methyl or 4-fluoro and most 
especially 4-fluoro. 

R 5 is preferably R 5 \ where R 5 ' is hydrogen, Ci- 2 alkyl, 
Ci 2 aHcoxy. fluoro or chloro, more preferably R 5 \ where R 5 " is 
hydrogen, methyl, methoxy, fluoro or chloro. and most preferably 
r 5 '", where R 5 »' is hydrogen or methyl, especially hydrogen. R 5 

(RS'I R5". e tc -) must be h y dr °9 en when R * (R4 '' R4 "* etC,) iS 
hydrogen. 

R 5a is preferably R 5 a'. « here R 5a' ** hydrogen or methyl, 
and most preferably hydrogen. R 5a (R 5 a'. must be hydroge " 

when at least one of R 4 (R 4 \ R4". etc.) and R 5 (R 5 '. Rs". etc.) 
1s hydrogen. 

Preferably, when R 4 (R 4 '. R 4 \ etc.) is other than hydrogen 

and R 5 <R 5 \ R 5 ". and R 5* <*5.' • etC -> are b0th ^f"' 

R 4 (R 4 ' etc.) is in a meta or p_ara position, more preferably the 
j^ara position. The oost preferred monosubstltuted phenyl group is 
4-f luorophenyl . 

3i26 158675 
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Preferably. *« H («*'. «*•• » < S £ • 

etc., are othe,than hydrogen and *5a £ '£]™^„ 

.t least one of R 4 (RV. » ' * ^ ' rore thi ^ e 

g^ra position (more preferably both are), ana 

5Tu- is . «mber of the grouP - o - ^. 

TT^Tli^ " S'to J othe ther 

/I J H i^ber *e group ^stmg of methyl, -thoxy. 
of them 1s a member o s d i substituted phenyl groups 

fluoro and chloro. The most preferred an . h .„„..„, 

, re 3 4- and 3.S-dimethy1phenyl and 4-fluoro-3-meth,lph« nyl. 
ecUlly 3,-d,methylphenyl and pheny 
Preferably, when each of R, W. • * -J J 
o f«« ■ etc ) is other than hydrogen, at least two of them 
? 51 5i i .m. .11 three) are in meta or para positions, and 
(more preferably, a 1 thre .Wi") of 

, chltro! The ..t preferred trlsubstituted phenyl gorup is 
3 5-dimethyl-4-fluorophenyl. 

R 6 is preferably R,' . where R 6 ' 1. Mdrogen o d ^y . 
ro re preferably «,-. R 6 " «. Mrogen or methyl, and -,t 
preferably hyd^gen. ^ ^ ^ 

, 1 «,- where R 7 " 1s hydrogen or C^alkyl. Such 
rore Pref^;r *™ ' „ or IU are rost preferably 

rr.: ^Te^ •..»*-. — « 7 - 

centres of assymetry especially e.g. sodium, potassium or 
y> ammonium most preferably sodium. 

3187 158S75 
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X is preferably X', where X' is -(CH 2 ) m - or 
\*/ . more preferably X". where X" is -CH 2 CH 2 - or 



/ \ 

H 

h / 

Vc .especially ^-C^ . 
/ N H 



and 



(O 



l is preferbly a group of formula Ha wherein R 6 Is ««' 
R7 1, R 7 - or a 9 rouP of formula lib where In R 6 1. *6". «°« 

p eferab.y a group of formula ..a w R 6 1. V « > ^7 

or a group of formula lib wherein R S is R 6 " and mos preferably 
group of formula Ha -herein R 6 Is hydrogen and R 7 is R7 « 
Lup of formula lib -herein R 6 is hydrogen, especially a gro P 
of formuia Ha herein R 6 is hydrogen in salt form particularly 
in sodium salt form or a group of formula lib -herein R 6 1s 

hyd T'is preferably .. -here m , S 1. 3 or 3. preferably « or 3 

and most preferably 2. 

Insofar as the compounds of Groups lAa and IBa are 
concerned, the er£hro isomers are generally preferred over the 
threo isomers, er^thro and three, referring to the relatwe 
^Tions of thlty^xy groups in the 3- »nd 5-pos^ons (of the 
group of formula II and Ila). ... 

As bet-een compounds of formula I having identical R. R 0 . 
R 2 . « 3 . *6 «• * groups, free acid, salt and ester foms are 
generally preferred to lactone forms. 

The preferred stereoisomers of the compounds having only 
t«o assymetnc carbons -herein X is a direct bond or -OMSK and 
Ti "nTther than lactone form are the 3R.5S and 3R.5R isomer, 
a „d the racemate of which each is a constituent. 1.e th. , 3R.5 - 
3S.5R l ervthro ) and 3R.5R-3S.5S (thrto) racemates. -Uh the 3R.5S 
isomer 77^ racemate of which It Is a constituent being more 
preferred and the 3R.5S isomer being most preferrred. 
3128 
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than lactone form are the «. 3K 3 R,5R-3S,5S 

k which each Is a constituent, I.e.., tne 
racemate of 5 r>ceHUS> „, th the 3R.5R 

(e^thro) and 3R.5S-M.W <aaS> f being ™re 

isomer and the racemate of which u 
preferred and the 3R.5R liar being most preferred 

The preferred stereoisomers of the compounds »«^«"» 

I ^ v ic a direct bond or CH S CH-, ana 
two assymetrlc carbons « ' Uomers 4nd 

0 9rouP of -'^ 7; s ^ nt> ^ the 

* Ce'referred stereoisomers of the compounds having on,, 

M Z£c carbons X U -(^r. - ^ /' 

f0 rmu,a Mb are the «... - «.« t ^^ , 

v sr- « v onsl fi:r 6e,n9 rore 

preferred and the 4R.6R 1so«r being most preferr d. 

Each of the preferences set forth above appl.es. not on y 
Each or tne p to the compounds of 

to the compounds of formula I js 

« formula. IA and IB and those of Groups IA.. Wb. I 

«,1 as to every other subgroup thereof set forth infra, e^. 
T I (11 (cxlv) unless otherwise Indicated, when any 
- "alii conlalns . -able, the " 
that variable apply to the preference in question, unless 



ft otherwise indicated. 158675 
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Preferred groups of compounds of formula I include the f 

compounds . , 

(1) of Group IAa wherein Rj. Is Ri'. R 2 <* R 2 . R 3 15 R 3 . 
R 4 1SR4'.R5 1,R 5 '.R5a1««5a'.R6l«"6'.«7l.R7'.»-*« 

5 *'* (11) of (1) wherein when R 2 ' is other than hydrogen and R 3 ' 
is hydrogen, R 2 ' is in the 4-, 5- or 6-position; when both R 2 ' 
and R 3 ' are other than hydrogen, at least one of them is in the 
5- or 6-position and neither of them is In the 7-position; when 

* both R4' and R 5 ' are other than hydrogen and R 5a ' 1s hydrogen at 
le ast one of R 4 ' and R 5 ' is In a meta or £ara position; and whe 
each of RV. R 5 ' «d R 5 a' L other than hydrogen, at least two of 
them are in meta or £ara positions, 

(iii)-(W) of (i) and (11) wherein R 6 is R 6 ", especially 

iS hydrogen, . 

(v)-(v1) of (D and (11) wherein R X 1s Ci- 3 alkyl, «2 « 
R 2 «, R 3 is R 3 ". *4 is R4". *5 Is R 5 '\ «6 °s R 6 ". especially 

hydrogen, R 7 is R7". and x 1s X "» . „, 

(v1i) of (1) wherein Rj, is Ci. 3 alkyl, R 2 is R 2 . *3 
W R3-. R4 is R4-. *5 ^ R 5 "\ *Sa 1» hydrogen, R * is 

N /" 

hydrogen, R 7 is R7". and X Is C-C^ , 

H 



158675 
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(,„1,-(x<11) of i"*(.0*«1« anys.lt 

potassium or arnmntum salt. R , , s R ,- 

of Group tAb -..rem Rl Is *l\ * • «3 R 3 

, , n o, » Rc is Rfi 1 and X is X , 

c (xv) of xlv "herein when R 2 is otner 

„ Jrooen, R 2 ' Is 1. the 4-, 5- or 6-pos1t1on; w en t 
• 2i I- are other than hydrogen, at least one of the. Is m 
the I oA-posmon and neither of »h- » «» the r-poslt.n; 
when both R 4 ' and R 5 ' thw hydr ° 9e " ^ " Sa , 

position; and when each of Ra , »5 *•"> K 5a . 

ydrogen. « -east two of the, 9U ^ ' 

(xv1)-(xv11> of (x1») and (xv) wherein R 6 '5 "6 . 

""^IllHHxUrof «X1V, and (xv, wherein R, Is C W .W. «2 
HRA R3 <. "4 I. V. «5 " V. «. HR.. espedaHy 

and X Is y C<^ . 

(xx1)"=f Group U» -herein Ri 1s Rl'. R 2 U R»'. «3 «« *3" • 
R 4 ,SR4',RS .sR 5 ..RSa.sR 5 a'.R 6 ^S'.R7 

(xx11) of (xxD wherein -hen R 2 - 1s other than hydrogen and 
.... (n the 4- 5- or 6-pos1t1on; when both 

* rr 3 T;o he;;;: - - « - 

R t 2 h , ^-position and neither of the™ 1s ,n the -pos tlon; 
when both R 4 ' and Rj- are other than hydrogen and Rsa « 
Lrogen. a least one of R«- and R 5 ' Is 1n a ^eta or £ara 
» t on and when each of R," and »,.■ Is other a 
hydrogen, at least two of than ,r, In gt. or ojra. positions. 

3131 158675 
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e 5 p,c.a.l» hyorogen (s Cu3alkyl , 

sodium potassium or ammonium salt. , R 1$ 

. (xxxiii) of Group IBb wherein R l is R X . «2 is «2 . "3 

, ft op • Rc is Rfi and X is a t 

both R 2 ' ano R 3 ' •« ° ther th4n 2 
\hP 5 or 6-pos1t1on ano neither of them is in the 
,„ the 5- or 6 pos than Mroge „ and 

7-posltion; when both R 4 ano R5 Qr 

R5i . „ hy<ro 9 en, at least one 0 * 4 no _ ^ 

^^^(""H of (-1... an. ( xxx,v, ^re.n R 6 „ V. 

especially »»*•««'• wherein , f 

(xxxvltl-(xxxviH) of (xxxmi R .» 
CM.!*-.* 1»V.«3 1. R3-. -4 «. V. M » «i • «« " «« ' 

h*rox, Cps \, the 3- an. S-Pos.Uons „f the ,roop of f .«U 
TT _x have the erythro configuration, 

H 

, h .„uHs X C-c' and the 3R.5R enantiomers 

(xxxix)-(lxiii) wherein X is ^ ^ 

H 

nf these aroups wherein X is -(CH2)m"» 
of the compounds of these group , Mx11 o.( XXX v111) wherein 

(ixxxix)-(ci) of (xiv)-(xx) and (xxxiii) Ixxx l 
So • the hydroxy group on the lactone ring lib is trans to X (u^. 
the trans lactones), and „„~ 

158o7o 
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(cll)-(cxlv) the 4R.6S enantiomers of the compounds of 

H 

(U»U)-(«1) .herein X is ^C< and the 4R.6R 
en.ntio.ers of the compounds of these oroups wherein X is 

" <CH2lm G "r; u ps (x»i»)-(lxiii) embrace the 3R.SS-3S.SR r««.t. 
„, the Sr! 5 S ana 3S.5R enantio^rs of the compounds -herein X is 



/ 

H 



(the 3S.5R enantiomer being least preferred) 



a *u« id « and 3S.5S enantiomers 
a ^ 4 ™ 5R-3S 5S racetnate and the 3R.5R ana = 

rrco^nds'where.n X Is -(CH 2 ) m - (the 3S.5S enantiomer 

f0 r^-icl) ~ the 4R,SS-4S,R racema, , and 

the 4R.6S and 4S.6R enantiomers of the compounds wherein X 



V/ (the 4S.6R enantiomer being least preferred) and 



/ \ 
H 



» ,.u a A0 co and 4S.6S enantiomers of 
*-h 0 ir 6R-4S 6S racemate and the 4R,oR ana h^.oj ^ 
the 4R.6R *i,os r , h 4S 6S enantiomer being 

.> the compounds wherein X is -(CH 2 ) ffl -, Itne 

least preferred). . h 

In the above mentioned compound groups (0 to Icxivj 

carboxyl group are preferably in salt form with a 

^::;rr^ t Hc -.^ — .... -i-. ^-.i- 

R 4 



i0 j p 1s —f~X and the other is 
wherein one of R and R 0 is X^^*^ 

158675 5 
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Ci-3alkyl, n-butyl or 1 -butyl, 
W nere1nR 4 is hydrogen, C W .^. ^« 
1-butyl, Ci. 3 *lkoxy, n-butoxy, 
1-butoxy, trifluoromethyl, fluoro, 
chloro, phenoxy or benzyloxy, and 
R 5 is hydrogen, C^aW. Ci- 3 al*oxy. 
trifluoromethyl, fluoro, chloro, 
phenoxy, or benzyloxy, 
with the provisos that not more 
than one of H and R 5 1« trifluoro- 
methyl, not more than one of H and 
r 5 is phenoxy, and not more than 
one of H and R 5 is benzyloxy, 
R2 is hydrogen, d.salkyl, n-butyl, i-butyl, 

2 Cl 3 alKOxy, n-butoxy, 1-butoxy. trlfluoro- 
mth yl, fluoro. chloro, phenoxy or benzyloxy 

R3 is hydrogen. d.salKyl.C^al^y.trif uoro. 

3 .ethyl. Huoro, chloro. Phenoxy or benzyloxy 
with the provisos that not more than one of R 2 
and R 3 is trifluoromethyl, not more than one 
of R 2 and R 3 is phenoxy. and not more than one 
of R 2 and R3 1s benzyloxy, 

X 1s -lCH 2 ) n - or C-C^ , 

H 

wherein n 1s 0, 1. 2 or 3, and 
?6 

Z 1s -CH-CH 2 -C-CH 2 -C00R7' or 
OH OH 

-CH C^R 6 
6 y CH 2 

V 
0 
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wherein R 6 is hydrogen or C^. £ 

r 7 . 1s hydrogen, n " buty1, 
1 -butyl, t-butyl, benzyl or M, 
wherein M Is a pharmaceutical ly 
acceptable cation. 

R 

R OC^" X "' H " CH2 """ CH2 " C00RU ^ 

R 3 k. 



OH 



• o ic a radical forming a physiologically- 
wherem Rn is a raaicai ru a 
hydrolysable and -acceptable ester and X. R. Rq. *2 
are as defined above, 

b) when R6 .Ci.3^yl.»»y-ro1y.1ng.co^ound of 

formula XII 

D 

R6a 




X-CH-CH 2 -C-CH 2 -C00Rn XII 



C=0 

, r .aiwvl Ri? is an ester forming group 
wherein R 6a Is C^W' R 12 5 

n Dm are as defined aDove, 

R 

XXVIII 
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serein Pro is a Meeting 9 roup »< ». «.. »2 lnd R ' ar8 

as defined above, 

hydrolys.n, . compound of fo«u,a ! 1. t e tan .of a 
,„, ys iolog1caUy-hydro1ysable ester or a lactone or 
- e> esterHyin, or lactonlsm, . compound of formula I .n 

free acid form, 
and .hen a free carboxyl group 1s present, recovering th 

» and «« is preferably Ci. 3 «^ • Cl - ZM * ' 

Part,C n 4 :in r'eadny be appreciated that the various 
the compounds of for,uU . .a, interconverted as indicate in d) 

" " d compounds obtained according to a), b, and 

«) -a, be hydrolysed to free acid for., and free acid fonns *a, 

e fied or lactonised to produce a desired end-product ^ 
. „v t n thus also provides a process for preparing a e-po»d 

„ of x r 

Tu: Tn f e a^d o™ and 'J. a free carboxyi group is 

- *- -« f °™ ° r ,n 

« "^rssMb^ise stated reactions are performed in a .anner 

conventiona, for the type of react.ninvo Vved .^ratios and 

the basis of reactants and conditions employed. 
v Solvents, alone or as mixtures, are generally chosen which 

* < n *rt and Hculd during the reaction In question. 

usu .Uy ni rogen or a nobel gas. nitrogen being preferred Host 

cllons. lading those herein use of an Inert ,t™sp , 

5 J not ™nt1on«d, are carried out in such for convenience. 
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A inn n\ is oreferably carried out using a 
Reduction according to a) is preieia j . ,,i. 4 , 

, ,T«t1e.l «mers (dlastereolsomers) of the results end 
only two optical isomers d , ^ (t 1s preferred 

product. However. If stereospecif icity « aes 
to utilize a stereoselective reduction In order to "'» , ™ ,^e 
to utilize ■ .rvthro stereoisomers (racemate) 

5 production of a mixture of the jrvtnro. 

« Mrs the oreferred stereoisomer (as set forth above) 

in three steps. For example in the first 

i. m u treated with a tri (primary or secondary 

a „d air to form a complex. The reactio v 
to 50-C preferably 20* to 30* C. The first step 1s carried ou 
" a hydr inert organic solvent, preferably an «her solvent 
Tuc aftetrahydrofuran, diethyl ether, U^-thoxye >ne or 

7 .hi. 90- to -70-C. in the third step, the product of the 
preferably - 0 to 7^ ^ whydrous 

* "T t To 1 o 40-C pr ferably 20' to 30'C. The amount of 
methanol at 20 to 40 C. P ^ 

^thano, 1s not r Jo v ^ wically ut „,zed. 

„, convent for such reactions e.o. employ.no an 1nor 9 an,c 

158675 
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hy^ioe such .s NaOH 0, KOH with )' -^~ents are 
ac idHicat)on to give the free acd form. S ttab'e » 

alxanols e.g. methanol or prefe rably not more 

olace at temperatures from 20 C to rer.u v 

on-r Tf it is desired to recover the compound 1n a salt 

z zzz:z» . r r t, n 

OUhtly less than equivalent counts of the latter may 

Xea. In M « 12 b. the sam, , « *U .•«• 

C^M, especially C^altyl pre er« , met • 

rarir::: :tx - * . «» - - 

conventional manner e.g. u / * 

,50-C Preferably, ho«ver. a lactonisatton agent, e.g. a 

employed. Reaction temperatures then lie typ-caUy between 

- 3 ^-,r^::ii y to°; h r°: c - a ^ 

As is eviaenu ae tone and a racemic 

arid vields a racemic cis lactone auu 

hvdroxycarboxylic add yieia* o 

nyuiuAjr ^ u „„ w ii r Ar id vields a racemic trans 

,: K i a rf< astereo isomers) . Likewise ? 

possible diastereo utilized a single enantiomer 

the 3,5-dihydroxycarboxyl1c acid is utilized, as y 

, of t lactone is obtained. For example, 1 acton, sat on of a 3R.5S 
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requ ,red t M . « 5 $uch „ tetr a M rofuran, 

n» f« *n*r preferably 20 to 30 C. 
ether at e.g. 0 to 30 C prererau y d i p henyl- 
Examples of protecting groups in reaction c) are d pn 

radicals In particular diphenyl-t-butyls1lyl. 

eorotection is carried out in conventional Tanner e.g. by 
cl eava er „„d conditions sucb as employing , ... £ -oval 
0 a , lyl containing group such as d1pnenyl-t-butyls1lyl a 
u r eagent e.g tetra-n-butyl- ^niu. fluoride ,n an 
Mrous inert organic M diu» preferably "tr-o-rof^- 

, • „i.rf«l acetic acid at temperagures of 20 to 6U I. 
contaimng ,1 c .1 acett « ^ ^ 

" ,d ^r^Ci-UH *ay be prepared for 
„ illustrated in the following reaction schemes. Tbe symbols 
u5ed are defined as folic v. . a s defined 

«. «1. "2- "3. «4. "5. «5». R 6. «... *U. »«• X 

, r, ,alkvl preferably C^aHcyl 
Y U> . ^ogen! especially cbloro or bro™, preferably cbloro 

Ac 3 acetyl 
* phenyl 
4- » t-butyl 

lac 




[on-0CH 3 (XXVI), OH(XXVIX) or -O(XXVIII)] 
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p a »rHnn Scheme III 

Two isoasrs of the compound of f»-L XXV .ay be 
synthesized by the following series of reactions. 



H 

AcOy^^OAc 



H (CI) H 



" I OCH, 
ACj, 

H (CIV fCH 3 H 0CH 3 

(cvn 3 ' + (CVII) 



« ■ OCH, 



(CH) 



(CIII) 



AJ 



r^r>^^ «««» 

H (CIX ' 
02^0 6CH3 



OCH. 



AK 



I 



(CXI) H0^^4 
H OCH3 



oh 6ch. 



(CVI) 
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convention,! for conve „ t , 0 „„ ,„d non-cr1t1cal ana 

Solvents, alone or as mixtures, y 

usually nitrogen, helium, neon, ar 9 on or krypton, nitrogen Pe1n 9 

^Irred. Holt reacts. -J^^^T- Tor 
inert atmosphere 15 not mentioned are carries 

conven ;:r;;,io.in, «->i.. « 

conditions 1n reacts schemes . and II temperatures 



degrees centigrade. 
Abbreviations 
THF (tetrahydrofuran) 
OMF (dimethyl fortnamide) 
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h.iiv "available compound tH-O-acetyl-O-glucal . 
Ci is the commercially avanaoie h Reactl0 ns AB-AI are: 

The preferred regions con 1t o M* 
AB: (1) sodium, methanol, 20-C 15 ".mutes. (2) 

AC: chloride, sodium ^ " ethan< " * ,S0PrOPa " O, • 

20"C. ,«-. r 
A0: trlphenylmethyl chloride, pyridine 35 C. 
,6- (1) sodium hydride, tetrahydrofuran, 20 C, Ul „. C- 

. 2 !,V.6-tr.1sopropylb.n«nesulfonyl) m, ««<e. -» 
«. , h, m aluminium ^r.de. methyl t-butyl ether -1 C. 
£, It^d.pheny-ch^ros.Un.. Imidazole. N .N,d,methy.- 

formamide» 20*C. . 1nv .i ri p .80* 

W! 70* aoueous trlfluoroacetlc add. « *h,1< « c or e ^ 

t0 -50-C especially *™ ™" ^^M*™ Ep.-r- 
esp . to 0- ^; e f'" 5 OT 0 o temperatures and/or 
satlon can be mtnmUed by employ 9 compUt 1on. 
5ft0 rt times and terminate «««« ^ < • 
M: pyridine chl.rochrom. « r spe , > y * 

(e o as Collins oxidation) 1n molar excess ie.a 
l:;'^; CV.lD/pyrldlne. pyridine, methylene chloride. 



20*-30*C. 

AJ: oxidation cf . AI. 



as- 



30 



TZ f a 'and S above especially »a8H 4 . 
" e n cd o nds may be conventionally separated (..,. 
HPLC rco^-matcraphy, ^'f?^. 

XIXA, XXI, XXIIA XXUU, u ^ nown) may be 

^red^sHaUlTo thos; described ,n the 

similar «- compounds ^.r the c,^ 
, yyy nne isomer 1s disclosed 1n Yang et ai., 
?Z I \ 0 - oT (1 982,. another 1s disclosed In Reaction 

Reaction Scheme III. 
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# y,na et al "and the Isomer disclosed In Reaction 
The isomer of Yang et ai. configuration and, as 

<0 tt4 and purified 1. »™ t( '»;' -;^ ; , i ^« reaction 
wh ere appropriately be e^oyed rec , n * » « ^ 

Mixtures of stereoisomers (=ii. SOtt » » , f „ 

separated b, conventional means at 

appr opr.ate. Sue, methods adds an. 

, S chromato 9 raphy. formation f t « ^ ^ ^ J flX . s 
alcohols or of amides and salts le ' retention of 

so. 3 m (!«.)) -« supse,^ « « ( ^. napKhyl . 

opt lcal purity - e 1 * a lactone type end product of 

phenylmethylsllyl , un „ hav(n , covalently 

» f °™ U rCycrfefua -nelane/acetate , 1/1). 

bound ^conventional manner fro™ free 

salts are P re ^ rred ; fchfi compounds 0 f formula I are by 

The various forms of the P ^ . n 

virtue of their Interconvert ability usefu. 

fu a iicp *et out below, 
addition to the use set 1nven t1on are the 

Also -«tMn the scope o t s n * 
Intermediates of formulae V, X, XI. xi . . 
and XXIXB-XXIXO. Tne preferences for * - * ^ 
*^*h for the compounds of formula i, 

correspond to Groups lUrl* 111 ' *' 
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, i a *v X-XII XX and XXIXB-XXIXO) and Groups (xlv)-(xx), 
formulae V, X-X , XX fQrfflulae XXVI-XXVIII) 

(xxx111)-(*xxvi1i) and (lxxxlx)-(cxiv ; to 

to the extent consistent therewith. ,. nlnfl , cal act ivity 

The compounds of formula I possess 
in particular they are Inhibitors of 3-hydroxy-3-met - y 
coenzyme A (HMG-CoA) reductase and as a consequence inhibitors of 
efter 1 biosynthesis as demonstrated in the following three 



tests. 



Test A: In Vitro Microsomal Assay of HMG-CoA Reductase 



Inhibition: 

200 ul. allquots (1.08-1.50 mg./ml .) of rat liver. . 

* c frp.hlv oreoard from male Spargue-Oawley 
microsomal suspensions, freshly prepara Hit . h < 0 . 

• u*\ ; n Ruffpr A with 10 mmol. ditnio- 
,.«t>e M50-225 q. body weight), in Buffer m wiu. 

, a incubated with !0 UK test su.st.ce dissolve >n 
'd.methylacetamide and assayed for ^-CoA re.uct.se* , , - 
described by Ackers et el.. J. Ltptd Res. il « 
in the assay the microsomes are the source of the HMG-CoA 

d a enzy« which catalyses the reduction of HMG-CoA to 
donate. TnTassay employs a cMoroform extraction to separate 
the product, t»C3m,v.lonol.ctone. '^Z**"*** 
reductase reaction from the substrate. fHclHMG-CoA. 
rSHlmevalono-lactone is added as an internal reference. 

"on of HMG-CoA reductase' is calculated fro. the decrease 
,„ specific activity Cl«C/3H>evalonate) of test groups compared 

" m Vitro Cell Culture Cholesterol Siosynthesis 

'"""The cell culture is prepared as follows: Stock monolayer 
culture o t„ e Fu5AH rat hepatoma cell line (originally obtained 
r R thblat; see Rothb.at. Lipids 2. 5 2 e-»5 (1974 are 
routinely maintained in Eagle's Mini™. Essential Medium ( MEM) 

1 eJted with 1« feta, bovine ser*. (FBS, in 75 cm tissue 
culre flasks. For these Wgr^" the < ultureS 
3150 
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t . pv are r J»vld by mild enzymatic treatment with 
confluence, they are removea y cnllltion (without calcium 

0.2* trypsin <" "«*•' b>,WCed " \ , Auspens^oa ano 

„d .^1.). After centrifuge on of V « e.1 » 

60 mm. tissue cuiwui rarbon dioxide. 

reoUceo «1th 3 .1 of EMEM sup^ented wltn 5 of . 

;;:::;:^rtr:^^ 

■ activity is measurable in tne cms 

(HMG-CoA reductase) activity Fo n owing approximately- 

• «-* tha lack of exogenous sterol, couoww.y kk 

the test substances solubinze rnmnactin . t reated controls 

are always prepared. Triplicate 

run for e.c„ 9 roup. After 3Jours - ™« « ™* ^ 
S cultures .re ex M .ned. c « « ^ 

,„ hervesteo 1. 3 .1. of 0.9* J . ^ ^ 

;r ^ir::rrr: - r - - • 

^ ,nrH the cells are combined with the first 

rjzz£ « < - 1500 for 10 m,nute! 

3i5i 158675 
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meceiis followed by sonication for 10 

ethan,! 1. added to the cell e 1 e : fol owe ^ 
seconds with a "10" setting of 50 on a Bronwen » 
u dred ,1. are taken for protein determination One .1 . of IS* 

hydrox.de (KOH) is added, and the samples are 
^roughly vortexed. ^-^^^ ^'Sur 

. r ey ar extracted three times with 7 ml. of P«ro,eu™ 

ether' The petroleum ether extracts are then washed three t-.. 
ether, me petru.c .. t k n t0 dryn ess under 

W 1th 2 ml. of distilled water and finally taken 

a stream of nitrogen. 

The obtained samples are then analyzed by thin ay 

» /Tin as follows: Residues from the petroleum 

Z t- on suica ge, 50 TLC plates U. Hjr*.. Oeve opment of 
Z plates Is carried out 1. a 150 parts by vo.u* h -.JO 
narts by volume diethyl ether: 5 parts by volume gale! a! acetic 
cTd s Ivent syst*. using , three phase developme, : proced, ,r . 
Visualization Is accomplished in an iodine vapor cham . e 
p, tes are divided into five sections such that each ec on 

. ;;nv e :: . section 5 . o,^. ««- « 

o "nlCnon-saponlfiable sterols The five sections . t e 
TLC Plates are scraped into scintillation v,alsB * 
prepared from scrapings of chromatographed -»^*«»* 

,s determined employing the 61o-«.d Protein Assay Syst*. 

3152 158675 
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150 * 2 0 g wMc-i "en "»»t f ° /: 10 , e 7 ° per cage and fed 
, cycTe (6:30 .... - 6:30 p.*. d.ri) I*, t- ^» Mfore 

th* diurnal maximum of cnoiesieroi aj 

; s d ; e teu r st T:: a sr « . » . 

• n « rArboxvtnethylcellulose in a voiim* « 

w serun r: ted * and « t be 

„ . \Z H » Pre <P<«ed »Uh di 9 lto n) n bas.caHy « 
3^hydro,y sterols are pre P 97 (1950) . The 

described by Sperry et al.. 0. Bi« • — „ t( ,ut1on 
Cl4Cld,9,t0n '";rcrec:r rV-Incls. «. resets are 

w " "Tco^nds are tb U s .Seated for U se ,s h ypo"P»- 
„ Jr„poprc,e,nenU ,nd atberscleros,, f~ *o U t 
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L , . e «.« 100 ma suitably administered in 

preferred compound (cmpd. no. 13) obtained en tC 5 o of 9 6 

,„ in test A cohered with 0.5 umolar for Compacts. It .s 

similar or si 9 nif icantly lower dosa 9 es tnan conventionally 

Pr ° P0S t f ;ia C y Te aC ad^.stered in free add for. or in the for. 
o, a p , olo ically-hydrolysabie and -acceptable ester or a 

ac one thereof or in pharmaceutical!, acceptable salt form 
1 e e by the various forms have activities in the same ranoe 

h, nvent.on therefore aUo concerns a method of treaty 

hy per, proteinemia or atherosclerosis by administration of a 

o c^ ouh f fonnul. «<« '«« ° r 

p y iolooically-hydrolysable and -acceptable ester or a tone 
eof or ,n pharmaceutical acceptable salt form a we U as 
\L compounds for use as pharmaceuticals as hyoolipo- 
proteinemic and anti-atherosclerotic agents. 

« The compounds may be administered alone, or n adm,*ture 

.Uh-a phanr,aceutic>1ly acceptable diluent or earner a d 
o o a ly other excipients. and administered orally in such 
TZ tablet,, elixirs, capsules or suspensions or parente- 
rall, in such forms as injectable solutions or «»«!—'•"•• 

v he preferred pharmaceutical compositions from t « stand- 

M i„t of ease of preparation and administration are solid 

r: n posuion;: p^,*,, - °- 

'"^Impositions also form part of the invention. 
v Z following ex»ples. in which all temperatures are in 
Illustrate the inventing - 
315 4 
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f^Hnn 0; compound XVI I aj. 

- 1 nn« nf 8 0 q (28 mmol) of ethyl * 

To a solution of 8 0 g i d1 «thylacet»1de 
ph en y l)1n d ole. 2 -carboxylate n 30 .1 c ^ ^ ^ ^ 

stirred under nitrogen at -10.. i. 9 nUrQgen 

for 45 minutes. 9J _ tQ , arJI t0 room 

. 10 ., and "V"^^"^,,,^ « room temperature for 2 
temperature and ,t,n lu ^ ^ rf , ce/water , 

„ours. The ' S h ; drochl0 ric add and extracted 

framed w.t " » N e The M e ther extract, are 
several times «Uh diethyl s , tu rated sodium 

combed, washed ^^ml nesium 
C K,oride soiut.on. dHed . , ^ ^ ^ , f 

fUtered and evaporated at reduce p „,,„, 

of compoun , ml , in 500 

To a solution of 20. ^ 80 of 

of ? tetrahydrc , ura . > * Mride/tolu ene Is added, and 

25* (by m\#t) d,1,0 > uty ' « . 78 - un0 er nitrogen for 4 
the reaction mixture is stirred at <o 

.<„ n nn»ture is allowed to warn to -10 , an 
h0 urs. The reac 1on m xt re ^ u}minm M ride/- 

ido U,on», 3 m o 5 9 ^ ^ tf „. u(]der 
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reaction fixture is st rred ' t 0 » 

.. .,.<.,< ,w.r anhvdrous magnesium sulfate, n 11.= 
separated, dried over anhyo trl turated with 

e^orated at reduced pressure. The r s-due 
„ hexane to obtain the product, m.P. 99 -104 • 

( ^r. sirred at roc™ ^^J^^ 

hours. The reaction mixture is filtered, a 

operated at .duced pressure T .residue, s^ ^ 

chromatographed on a sinca ge n . 0dlic t are combined 

as the e.uant. the fractions contain 
and evaporated at reduced pressure, and the re, due 

„Uh n-pentane to o^^'-^^^^X^^ 

2 ill 0 4 5 9 (40 -.D tri-n-butylstannyl- 

d rop.1se to a so! ution = 1 5 » $t(rred Jt 

u „oer nitrogen urn g ^ di5M , ued ,„ 60 

conditions, and 9.0 g (35.6 I ^ 

„ dry tetrahydro uran i added raM y^ ^ ^ ^ 

reKt ,o„ mixture - ' £hloHde 50lutt0n s „d 

,uenched with *° ml °' 5 , ether . The diethyl ether 

exacted severa^ ^ » ^ ^ 

extracts are comb, ed was ^ su , fate> 

sod ,um chloride solu ion dr ied » ^ r!iMoe 

f)U ered and evaporate t red„c = ^ ^ 

partitioned betwee n n-h a £^ , Jyer „ 
organotm compounds), and tne a«c 
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„ 0 „ assure to obtain an oil. The oil is 
evaporated at reduced pressure to r ^ 3Q mg 

diss0 lved in 300 .1 of tetrahy rofo ran 50 ^ 
of ^sulfonic acid and then 

mixture is stirred for 2 * ourS The diethyl ether 

exacted several ti.es wl , d ^ 1 ^ 
extracts are combined, was he > magnesium sulfa te. 

so-, chloride -^"^ / J uced preS sure. The 
filtered and evaporated to dryne . ether t0 obtain the 

~«- ,s r^r^s is — - u 5 -na-. 

product, «.P. HO 112 • " , r mrr wMnrfnl-2'-v1>5-_ 

^^T^^^ hyiri de (33.3 

to a suspension of 1.6 9 »' 5U * < » . 15 - under 

in 400 of dry ^^^.H- un der nitro 9 en 
nitrogen. The reaction mature s „ mt rt!rW (31.9 
for 20 routes, 19 .1 of . M aW, - K _ i5 . under 

«,,) is added, the reaction mmol) 0 , 

„, tr o,en for « • "» 

compound tVb in 100 . <H dr t.«r. ^ ^ 

action mixture s st ^ •« 1 ^ „„„„ 

minutes. The reaction mixture >s ,u ^ 
Mr0 ch,oric acid and ^^^^ 
ether . Th e dietM - ;r chlorlde solu tion. dried o.er 

water, washed .1th saturate ^ evapora ted to dryness 

wM rous *.9nesiuA tr)turated .„„ n-pentane (to 

^r^TX -oacetate, to obtain the crude product s 

an 011 • ► „ that mav be resolved Into its d 

The product 1s a racemate that may 

and 1 components. 
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7 ri H" rinnmrh a "Y n " r " methy1 " 

„ 8.0 g (20.2 -» ° ' «™ The action 

sbsolute et,.no st r , , , „ ours> and 

mixture is stirred at 0 unae reaction mixture 

satu ,ated soa, um cMoHde d > • ^ 

,r^if1ed with dilute hydrochloric acia 

011 ' ~ • oH mixture of stereoisomers (erythro and threo) 

The obtained mixture ot i« * matures 

means into two racemic mixtures 
CO narated by conventional means miu 

;^ 5 3 :;" : «i« - eac* . consul. 
the 3R.5R-3S.5S and the 3R.5S-3S.5R raceme. 

added "a 1X2™ - 

V00 .1 of 95% et t r ^ ^ } ^ 

e pota»1« salt (compound 2) a fixture of four 
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acidified -1th dilute hydrochlorU « IP >re 
several time -Uh diethyl eth, , T*e ' y 

c Mor1de solution, dried o ^ ^ ^ ^ ^ 

ff , t ered end evapor.t * r* ' Qf fw stereo1s o^rs. 
product as « y«»« 0,1 fr „ «,„ (compound no. 3) 

If desired, potassium salt » (eryth ro. threo) each 
ms y he separated mt, t- racem'c " ^ ' ^^rs. The 
cf which may be resolved £ ^p, 3 S,5S, 3R.5S 

four stereoisomers ma, be designated *• • )sorers md 

and 3S.SR ^Is ^uln. I* • * 

.. T .i | a,5.6- tTt-'-r'' r "- ZH - ovra '' ■ 

SS^^- , „ f , i . (2.87 mmol) of crude compound no. 3 

a, a solution of 1.1 !• hours _ The solve nt 1s 

,„ 50 .1 of dry b.nxene Is refluxed fo ^ ^ 

grated at reduced pressu, ■ - ^ cMo , 

c„rom,to 9 r»PHed on a s. e ^ ^ , re of four 

met hanol as the eluant to trJ „ s)(co mpound ♦) . 

^stereoisomers (two els. and two jaJl ^ 
M) The mixture of isomers | P ind , s s 

A subseauent batch melt«< „ e resolve d by 

b „) The obtained Ki^ r enantlomers, the «R,6S 

conventional means Into two opt «1 / P „„. 
a„d 4S.6R isomers by, o, . ^ ^ oMatned 
t hy1pheny1m«thych1oros1l>ne, .^M P 

315 9 



IP 



2S 



IHp^lpff^^' ' PCT/ EP83/00308 

WO 84/02131 



-40- 



3o 



♦ i«n«ir1c silyloxy compounds and (111) cleaving the sllyl 
d astereol someri c snyio*y «- u •* mature of acetic 

„< with tetra-n-butyl ammonium fluoride in a mixture or 
groups with tetra n uu y amorphous solid 

add and tetrahydrofuran, as set forth above. v 

silica gel column, m.p. 48 -62 C laec.j v 

reso ved by conventional means Into t« optically pure 
enantLrs. The two stereoisomers may be designated at the 4R.6R 
and 4S.6S Isomers, the former being preferred. 

EXAMPLE 4 dinvdr oxy-7.C3'(4»-fluorophenyl)-r- 
Methyl (*-)-erythro-(E) -3, 5-di hydroxy lj 
nemyi v_j ..niirnt fi r ^** 0 frnmpound no. 7). 

M".methv1eth y "™do1-2 -yllhept b enoa J 2'-vU- 

* * *^ ~ ,\ ii n ii _mi»thvleth vl ) i naoj-£_-jrj_i_. 

a) f n. 3 .[3'-(a»-F1uorophe n yn-l '-(1 -metnyieiry _; . 

nroo-2-enal f action AA: compound IVc)_ 

A solution of 50 ml («.. ,. «.b »' 3 -^*~"£ 

OT ,„,acro,ein in 200 m, o, dry «. W n„rU. .1~ » - * ' 
a 30 minute period to . solution of 50 .1 (82.5 °; 9 ™ ' 
,f phosphorus oxychloride in 200 .1 of dr, ace onu , s 
at -10--0- under nitrogen. 45.3 9 (0.1788 mole) of 3-(4 -F uoro 
en " ,! (1 ..meth y leth„>,ndo,e («»».) «. added POr 'onwHe 
a Z Lute period to the reaction mixture 0 ' 5 • 

The reaction mixture is refluxed for 24 hours under n tro en 

so that the temperature does not exceed 26 . The react 

e ed to renove the insolubles, and the toluene layer s 
Is filtered w oortlons of water. The 

3160 c; 158675 
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iiartPd over a 2 hour period. The 
100 ml fracttons are c le« < by . t Mn 
factions containing tne desired P {0 drynes5 st 

, ayer =^«^-^V; e / o r t " n Jen* so- product, 
reduce pressure and 50-60 ^ jbsolute 

The crude product -s dissolved n 7 ?Q ^ of 

et„anol. «. chained so ut,on »< - » )f ^ „ ^ 
„. h eptane Is added, and -1 « « t- by 

for 15 .mutes. The prec.pi « » e and vacuum 

oreoared via 4-chloroacety conven- 

: tional manner. „„H 0 „vn-l , -(l ,, -methylethyl)- 

b) Methyl J LJ oxohe pt-6-enoate (Reaction A; 
indo1-2'-yU-5-hydroxy-3-oxonept 

rnm pound Vb) 

S components. s .,„ h ydroxy.7-C3'(4"-nuorophenyl)- 
c, Methyl (i )-eryt ro- -3. y prQce5s a)/ 

1 . . ( 1" -methyl ethyl ) i ndo 1 -2 y > Jnep 

^ (U 30 ml of 1M. tr etny ^ ^ ^ 1QM 

temperature, 55 ml f a.r at ^ jt 

,c throuoh over 5 for 2 hours . the reaction mature 

~ TrT^Tl ll) of sodium horohydrlde 1s 

3i6i 15^675 
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mature is allowed to warm to 
U nder nitrogen. The reaction . 2N . 

. 10 ..0-. o,enched hy the drop-. ^ * ^ ^ 

hydrochloric add to lower he pH to 2 a ^ 
ether . m diethyl ether extract 1 w«h* * ^ 
j sodium chloride solution dried over y 

and evaporated at reduced pressure • u, 

.t. i hn r»t. ester 400 ml of anhydrous methanol is aooeu, 

ethylborate ster tempe r.ture for 2.5 hours, 

reaction mixture 1s stirred ^ ^ ^ 

The methanol 1s «^ V^* c h,oroform/ethy, acetate 

,0 residue Is *«»^;" 4 ; ° e , J lunm usi „, the sa,e solvent 

and chromatographed on a silica ge pure 

- l^B^^-z::-^ is 

SKLl -^Tt. o-m the product (« erythro, as a wh,te 

W '"""VetoouctT.'racemate which may he resolved Into two 
The product IS tsoiners> flf 

optically pure enantiomers, tne 

the former Is preferred. 

"AHM* 5 , w , „ , r,..(4-.f1uoroplienyl)-r-(r- 

2 . 0 , (4.7 of ompou 7 .r t ^ 

V at room temperature o 2 o t ^ ^ ^ ^ 

r r d r ^ i ^t;intiy 

3i62 158675 
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rO 



.«„* laver is freeze dried to obtain 

reduced pr-^. ;:r t (e ^- .) ...p. 

the racemic product as us sua 

W '' 197 ' - . no 9 is dissolved m «ater, and the solution 

,„, Compound no 9 is « jc(d extracted w,th 

)s acidified to pH2 with 2N. hydro t(|MS 

Methyl et-r. The diethyl ether « - 

w „h saturated sodium chloru olut on ^ ^ 
M9 „esium sulfate and * 8) . 

- n:rrr ;rr«: - ... 

SSfii-* „ 6 r3..(a"'-fluorophenyl)-l'-(l"-™thyl«hyl)- 
(E)-(i)-«-^^; 6 - C3 Vtetrahydro-ZH-pyran-a-one (process 

elZc^d.lactoMs^^ 
^ 6>9 g of crude Compound no. 8 iwmc 

isomer) and 7 g of u n i< n ium)ethy.]carbodiimide 
.^lohexyl-H-C^-CH"--;; ^ n :rl; m : thyl e„e chloride at 

£ .toluenesulfonate are stirred ^ 

room temperature for 3 hours The re Ct , an0 evaporated 

with water, dried o h » d ™ , „"^'*™ Bt . 1 „,^ compound no. 

* reduced pressure The res ^ msl , by 

10 >u '--"f t tf.° t e „.he..ne: acetone as the eluant. The 
volume) methyl t-butyl «" - lactone , are 

r t „uia. fractions, con a , , « r the product 

coined and evaporated a. . red * ■ P ^ ^ 

compound are evapo (compouno 12). 

product m.p. 170- • » * ^ ^ may 6 , 

- resol r,^rr% r - ;: - 
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of 0.5K. sodium ° o " '"I , rt room temperature, the 

solvent 1. evaporated at * soluUo n is gently 

O i550 ,ved 1. 150 -1 of .ate- ™ ^- w obtat „ the solid 

w ash«d with diethyl ether and freeze ^ ^ opt , clll 

racemic product. This compo un< . e » » £ _ ^ g); compound 

pur e isomers 3P..SS (M« " -»•» [ formr 6e ,„ 9 preferred. 

„ 0 . l4 > and (compound no. »' 6y the ato ve process 
The W .5S Homer « a U. » 0 

directly from the optically P"« 

FXAMPLE 8 droxy -7-C3'-(4"- f,uo, ' opheny,) " 1 '" 

sodium ^- ( ?- lE ': 3 ;!;^L^^ 

^l^^thyjeti^ "9 
Stained analogously to Example 

UC "" e ' , ma, also Oe resolved into it, optically pure 
Thts compound m y aH ^ (j pfeferrei . 

isomers 3R.5S and 3S.5R, "here y 

FXAMPLE i „.,wi-r -methyl indol -2' -ylethenyU- 

7iJ5S-«*-»'-W-»-^ ^ l.^ejc^poundj^ 

a j -i- fl'-Fluo r-p "Y — ' 

ii^SS^J^J^- 0h05ph0ru5 oxychloride is added 
—^rioJ* ™» e > of f° 5P h ° „, of d ,meth,lformamide 
d rop,ise over a 20 t~'*ur. of the reaction 

st ,rred at 0" under n,t r o 9 en « P „ ulure „ 

m)xt ure not b«in« »'owed to exceed ^ gf 3 . (1 , nuo ro. 

" 80 '; Vn^e Tn 0 1 of dimethylformamide is added at 
rr Uperature of the reaction mixture is 



as 



2o 
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M-.81- for 5 hours and cooled to 10 ^ (he 

ta.per.ture of the reaction mixture throughout . The 

reaction mixture he,n, J J>o^ « comcteo 

reaction mixture is coo eo t H . 5 of -lte r 

by filtration, washed three times .it 5 

r„ d dissoued , ::; -;^;rir. .».» * 

c „,or1de solution Is filtered ^ wlshed 

(70 .230 mesh *.S.T.M.) and th ' ^ 

„Uh 2 litres of ethylene M , voluM „ 300 ml at 

solutions are combined and cone tr at ^ ^ ^ 

sauced , e " ^ \ M intern,, texture 

taction mixture 1s a 1 ""'* t0 0 - and the • 

S reaches 7B\ The reaction " cted „ y f , U ration and 

precipitated bright yellow product is 

^ dried at room ^^^^.S^ 

(""ctlo.ULCOIffl^l^ CMpound ivd ,„ 650 m, 
A so ,ut,on of MO , 0. «» - inuM t0 . mUtu re 

of tetrahydrofuran 1s > dded /^J*^, 650 ml of 

tr, «ic m*i^ of sodium Doronyunuc, 
of 9.6 9 (0.25 mole) of ^ Q . u „ def 

tetrahydrofuran and 65 ml of ^ Mt be , ng 

^ T^e -tlon muture Is stirred under 
1S allowed to ««J » ; 3Q m , nutes , wd the tetrahydrofuran and 
n ,tro 5 el at 5 -1 f«r e pressure . t 

methanol are distilled at ^ m|) and the 

toluene is added to the o ly r» aWosph eriuc pressure 

residual tetrahydrofuran is «*' ^he toluene solution Is 

* until the t-P-«-; eaCh ; f sodlum M ro*,de is rapid,, 
cooled to 40'. 1.3 »t« ° f sepa rated. The organic 

sd oed. and the two phases ar 1^ ^ „ ^ the 
phase is heated to 50 -55 . 1.1 > 
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IS 



* n 5* and the precipitated colourless 

29.5 mi iu. mQle) Qf CQmpound 

n1nuU period to a so ut * < mlecuUr 
XVUU 1. 650 .1 of dry te » fKl1m m(xture „ 

sieves) stirred at -7 under 9 toluerie 

■ c.A- under nitrogen for 2.5 nours, ™ 

=- ::; r::;rir2;rr,:»;r:::. 

, ^ .r reaction mixture aw^w 
volume of tne reatu.u coivent is 

3S0 of toluene <s added and ano t .r O f » ^ 
distilled at 0.5-1 m. H 9 . and 10 ZO 

the product in toluene. ,.,„,„„, „i „hos oho Mum- 
d) ^ - '" """"Phenyl ) -1 -^"y' -Z-tr1plvn Y ip P 

;, .inMiiM ml " "--i - r "i"""" 1 xxlval ,„ 

solution obtained in c). st.rred at 1! i 20 ^ $ 

t he reaction fixture Is stirred t 0 u 

i-n 75 The product is conectcu uj 

rr.,:rir»" - - ~ ■'" 

" 158S75 
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< t-n use in 100 ml of dry 
dr ,eo under "«9* »•»- »' ° r ^ from sod ,^ ,„d henzophenone) 
te trahydr.furan M, «• The paction mixture 




tetrahydrofuran is • \ am tQ room temperature 

it about 0- for 45 m-nutes, .1 o»ed 

and maintained « room temper » ^ ^ 

— "HI"; 6 0 . --r an^tracted f~ times 

mixture is poured into 500 «i extracts 

are combined end dried over y ed at reduced 

ove r anhydrous sodium sulfate n e P ^ ^ 

pressure. The Ust ««- » ^ ^ " 
vaC uum t, obtain a s« - »1 ™ • , ,e, 

to medium pressu e I.* I « ^ tract , 0 ns 

coiu™. end methyLne ch > rid a ^ <f or , mixture 

contains one pro ^ and « - . ^ as 
ot the product, , .< or ^ be(ng recyc , ed , t0 

de termined « " W (Compound xxvta) as an orange 

oot.in the (6 Ul±, t_ - , xm >, al5 o as an 

foam and the (« (i^.. — J Egg 7 5 



orange foam. 
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i«J§Ui2S^^^ i- 56 ml 

, 1M , (1 , -i) - -; sMrourin a „ d and 

of aladal acetic «*. added< the reaction Hturt 

u .6 .1 o' «« i,led Wa " r !/ ure loughout. The reaction 
b e,n 9 stirred at roo. . «-P «~ "J ^ „ w to ,00,. The 
mixture 1s birred at 60 for i ^ jnd 

t0 tet r.hydrofuran is «« or '»f ** " of M | M -«er and 
reaction mixture is poured into WO. ^ The 

diethyl ether extracts are c ^ shaklI , g) , 

b ,carbon.te solution (until no 9 ^ ^ rmi 

, s ir .ed over anhydrous -*«"-^„ at reduced pressure. The 
s0 „um sulfate and "^J^, hig h vacuum to obtain a 
,ast traces of solvent are remove ^ ^ g of 

tinea 3«1 W l - 1 lby , ° vUa „„ compound XXVI lb. 
eluant yielded Compou XXVt [' \ th ^^ 1£ o ! ±i2^ 

, if , .nn-M'.VJimethvJethy^^^ 

A solution of 236.8 mg vu. Act ivity I alumina 

ml 0 f acetone (passed through _„ „ 

immediately prior to use) 1 , N .methylmorpho- 

H-methyl^rpholine " ^"Vurs un<1 er h1 9 h vacuum,, the 
„ ne N-oxi^e hydrate , ,90 ^ 
reaction mUture is stir ^ of 

rrrru- — 

3168 158675 
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tv, 0 diethyl ether washings are 
several times 1th diethyl «h°r- Th reduced pressure to 

coined, the diethyl ether ,„ 100 of diethyl 

„e,r dryness, and the rescue d so h ^ ^ 

ethe . The diethyl ethe, • s< ^« - ^ ^ „ uh 100 

POrt, ° n5 ° r u r ed i ^" "-"hat, solution end once „.th 
portions of saturated so solu t1on. dried over 

100 -« 7 4n : a ted to dryness at reduced 

a „hydrous sodium sulfate and ev P ^ 

pressure to obtain ^^.^ZJ^^^^ 
h) (E)-trans-6S-C3 I* , tetrahy dro-2H-pyran-2-on e 

ethenyl]-«-hydroxy-3,4,5,6 tetr y 

!!,„, of al.cial ac.tK « M dde ^ „„„, ,„ 

solu t,on of 237.5 „ (..». " ol tlperature under 
13 ml of dry tetrahydrofuran stirred ^ ^ 

nltr09 en folded by the ~ an . ™ 

tetra-n-butylanmonlum fluor B for 2 

mixture i. stirred « ^ ^ and extracted four 

„ours, poured Into 200 .1 o « " d ^ or , an , c pha se are 

combined, -ashed on e with ^ ch , orjde 

solution and once with 30C I . The solvent „ 

s0 ,ution and dried over -J*"" t traces be 1n, 

evaporated at reduced pressure - h the ^ ^ ^ 

ev.porated ^ X ,.*,,, the product as a pale 
triturated .1th diethyl ether ^ rother 

„e„ow solid. Additlona t , mM , ..„. IW .. 1W -. 

„ qu0 r by repeating th roc edu ^ ^ ^ 

A second batch obtalne by u> 
a „ W |» - -».»• <«= 3. -0. ) £ < ' (s obu)fled 

The correspond", (E >. =ii m „ b . 
4 nalogously (compound no. 18) starting 



3C 
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a**~ m trans. 6S.4R isomer 1s obtained 
The corresponding U), trwii* 

-"-Sy.^r (ic-.. « ■ •> *" 

XXVIb. 

" EXAMPLE 10 M--methylethyl)- 
^7 T r a ns-6S-C3'-(4"-f1uorophenyl)-l -d ™thy e y 

1ndo"T?:y l ethenyU-4R.hydroxy.3.4.5.6-tzetrahydro.2H. 

yrin . ? .nne (compound no 70) ^ XX IIAa "and 

Obtained analogously to Example 9 starting 
a the lactone illustrated 1s Example 9)e). 

[b]2S , .15.84* (CHC1 3 . c - 1.3 9). 
Compounds 1 to 20 have the following I 

Comp0 und no. l: R " " o^'stlreol so.rs) . 

1 , . a = 4-F-CfiHa-: Ro • CH 3 ; R 2 ■ R3 - x 
Compound no 3 R 4 F C 6 H4 ^ ^ stereo)som rs) . 

(E)CH=CH; Z ■ Ha; R6 3 R 7 n v _ „ 3 

rT u. p, 3 h (cis racematej. 
(E)CH-CH; Z - II b. R6 s R . H; x =, 

^ „« 7- R » 4-F-CsHa-; RO - 1-C3H7, k 2 * 3 
tt Compound no. 7. R « F 4 race mate). 

(E)CH=CH; Z - Ha; R 6 H « R ? CH 3 . R . „. X - 

Compound no. 8: R ■ 4-F-C 6 H 4 -; Ro - 1-C3H7. R R 3 
, t Ta' Rc 3 R7 3 H ( erythro racemate). 
(E)CH-CH; Z = I a, R 6 "7 R(j = f Rj , 

Compound no. 9 (» cmpd. no 13). R 6 4 

v R 3 - H; X - (E)CH-CH; Z - lla; R 6 H. R 7 LJ£— 

racemate). R . R , H; X « 

Compound no. 10: R - 4-F-C 6 H 4 -; Ro - I-C3H7. "2 R 
(EKH-CH; Z - lib; R 6 » H (mixture ofutereoisomers) . 

• 3170 158675 
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a «n 11- R - 4-F-C 6 H 4 -; ' *2 * *3 3 H « 

Compound no. 11. 64 n$ racemate ). 

X . (E)CH-CH; Z - Hb; R 6 - « <S2Di , , H; x . 

Compound no. 1Z. * , \ ma4 . tt \ 

, Tth. Re s h (ds racemate). 
(E) CH«CH; Z - ll»>; R6 " 

Compound no. 13 (■ cmpd. no. 9). x s 

«w „« 14- R - 4-F-CAH4-; RO ■ I-C3H7. K 2 *3 
Compound no. 14. 6 4 _ ( thr o/ 3 R t 5S isomer). 

(E)CH»CH; Z - lla; R 6 - H, R7 R? 3 R3 * H; X - 

/inn 1 5 * R s 4-F-CfiH4-; Ro s 1 " C 3 H 7. K 2 * 3 ' 
Compound no. 15. R 6 4 3S>5R isomer) . 

(E)CH-CH; Z lla; R 6 " «. R 7 ,"777^7- R2 3 R3 - H ? x " 
^ ifi. R « 4-F-CfiH4-; Ro 3 1 ' C 3 H 7» K 2 R 3 
> compound no 16. R 6 4 racemate ). 

(E)CH-CH; Z - lla; R 5 H, R7 " i_ - R H ; X - 

17. d 3 4-F-CfiH4-; Ro 8 CH3, K2 *i 

Compound no. 18; R • 4-F-C6«4-i «° " »3. » R 3 

Coapounano. »: « " 3 

(ZICH-CH; Z • I*; "6 ■ " (tra!l/ 6S - 4 " „ x . 

Compound -o. 20: « - 4-F-C 6 H 4 -; Ro • I-C3H7. *2 3 

(£)CH»CH; Z ■ ^ViST; «5Ti - — 

set out hereinbefore. 

(•Abbreviations: OB - direct bond 
U 0 . mixture of dl aster eo Isomers 

(four stereoisomers) 
I s erythro, racemate 

(two stereoisomers) 
T * threo_ racemate 

(two stereoisomers)] 
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«R 5 , R 5a H then R ga • H) 
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21 

22 
23 
24 
25 

io 126 



IS 



41 
42 
43 
44 
45 
10 1 46 
47 

48 



CH- 



CH 3 
CH 3 
CH, 
CH- 



CH. 



27 


CH 3 


6-0CH 2 C 6 H 5 1 


28 


CH 3 


6-0CH 2 C 6 H 5 


29 


CH 3 


6-0CH 2 CgH 5 


30 


CH 3 


6-0CH 2 C 5 H 5 


J 31 


CH 3 


H 


32 


CH 3 


1 H 


33 


CH 3 


H 


34 


CH 3 


H 


35 


CH 3 


1 H 


Lol 36 


CH 3 


1 H 


37 


l i" C 3 H 7 


H 


38 


1 11 


H 




39 


1 11 


H 




40 


1 11 


H 





Viscous oil 



Amorphous 
solid 
Amorphous 
solid 

Solid foam 



Amorphous 
solid 



CH 3 
CH 3 
CH, 
CH* 

ch' 

CH 



CH 



CH 



3172 




Viscous oil 



Viscous oil 



Viscous oil 



Amorphous 
solid 

Amorphous 
solid 
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m.p. 



•105° 



Viscous oil 

193°-196° 
(dec.) 

78° -82° 
Amorphous 
solid 
Amorphous 
solid 

Viscous oil 
Oil 

Amorphous 
solid 

Viscous oil 

Amorphous 
solid 

Amorphous 
solid 

107°-U0 8 
Solid foam 
Solid foam 
Viscous oil 
183° -186° 
Viscous oil 

Solid foam 

Solid foam 

i solid foam 

Amorphous 
solid 

Amorphous 
solid 

Solid foam 
Visc ous oil 

TEEXT 



VO 84/02131 



PCX/ EP83/00308 



.54- 



Cmpd. 
to. 

76 
77 
78 
79 
80 
81 
138 
io| 140 
142 
143 



i-C 3 H 7 



i-C 4 H g 
1- C 3 H 7 



144 i' C 4 H 9 



H 



6-0CH 2 C 6 H 5 

4-iC 3 H 7 

H 
H 
H 



2-CH 



2-CH 



3-CH 



3-CH 



4-F 



4-F 



c=c: 



6-iC,H 7 4-F 



3- CH, 4-F, 
5-CH. 

4- F 



Na 

Na 

Na 

Na 

Na 

Na 



|C 2 H 5 



H 
H 
H 



4-F 

-CH3 1 4-F 
2-CH 3 1 4-F 



4-F 



Na 
a 

CH 3 
CH. 



somer(s) 

E 

T 

E 

T 

E 

E 

E 
E 
E 



m.p. 



Amorphous 
solid 

Amorphous 
solid 

Amorphous 
solid 

Amorphous 
solid 

Amorphous 
solid 

180° -182° 
(dec.) 

123.5-125° 
ll40-160°(deO 
155-1 68° (dec.) 



mostly E) 
(mostly E) 



19867' 



OM?I 



317 1 
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TABLE 11 



,i.Ub-R * H» when only one substituent or H appears 
(Compounds of type IAb. R 6 n » 
column -R 5 .R 5a " then R 5a - H) 
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(Compounds of type IBa; when 
colutm "R 5 ,R 5a " then R 5a - H) 



57 
TABLE III 
only one substUuent or H appears in 



o 
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pounds of type IBb); wher .only one 
column "R 5 . R 5a" then R 5a " H ) 



TABLTJV 

substituent or H appears in 



Itnpd. 



51130 


CH 3 


131 


CH 3 


132 


C 2 H 5 


133 


C 2 H 5 


134 


i" C 3 H 7 



H 
H 

5-OCH, 
5-OCH" 



tc 135 

136 
137 



CH, 
CH- 



H 

H 
H 



H 
w 

H 



H 
H 



4-F 

4-F 

3-CH 3 
|3-CH 3 

4-F 

4-F 

H 
H 



R 5a 



H 

H 
H 
H 

H 



H 
H 



H 



H 



[somer(s) 



• CH 2 CH 2 - 
-CH 2 eH 2 



H 

CH 3 
CH. 



m.p. 



H 

H 
H 



CIS. 

trans 
cis ■ 
trans 



CIS 



trans 



cis 



Solid foam 



trans Viscous oil 
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TABLE V 



CConpounds of type IV (sub-type XX) wherein X is 



H 



Cmpd. 
to. 



IVe 
IVf 
IVg 



IVh 
IVk 



4-F-C 6 H 4 - 



10 



2-CH 3 -C 6 H 4 - 
3 ) 5-di-CH 3 -Cj V 

4-F-CgV 
4-F-CgH£ 
4-F-CgH 4 - 

^-F-VV 
3-CF 3 C 6 H 4 - 



4-F-CgV 
4-F-C5H4- 

C 6 H 5" 

|3. S-d1-CH 3 -4- F-C 6 Hg- 

4-F-CgV 
4-F-CgH 4 - 
CH. 



CH- 

1- C 3 H 7 

1- C 3 H 7 
CH- 

CH, 

CH- 

CH, 

CH. 

CH- 

CH, 

CH, 

CH. 

i- c 3 H i 
i- c 3 H j 

1-C-H, 



H 



H 



H 
H 

5-0CH 3 
|6-0CH 2 C 6 H 5 
U-0CH 2 C 6 H 5 
5-C1 
H 



]7-0 CH 2 C 6 H 5 
5-0CH 2 C 6 H 5 



i-C 3 H 7 



C C H 



•6"5 



i-0CH 2 C 6 H 5 

^-1-C3 H 7~ 
H 



H 
H 
H 
H 



H 



m.p. 

97-99° 
86-88° 
162-167° 
190-193° 
117-118.5° 
37-138.5° 
128.5-131° 
162.5-164° 



169.5-170.5° 

141. 5-1 42. 5< 

il 40-1 41° 

1124.5-125° 

[124-124.5° 

1103-105° 

h 89-1 90° 

111-112° 

hl4.5°-n5° 

18.5-120° 

ll6 2-163° 

crude amor- 
phous solid 
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to 



\0 



I -61- n ■ 

« „h« of Tables I and III denoted by a 0 in 

EaC n of the c0mp ° U f m1 J b " four stere oisomers which .ay 
the Isomer(s) column is ^ * ^ may be 

be separated. The four optically pure 

o-med may be ^li^S; 123-125 preferred are 

r» » B 5S and - P e racemate of which each is a 

the 3R.5R and 3R.55 racemate and the 

constituent, viz., the 3R,5R 35,:» v -— t 
3R.5S-3S.5R (eothro) racemate, of which h. 1 • 
preferred. The preferred isomers of compounds 23 2b 
« » .nd 3R 5S isomers and the racemate of which is a 
3R.5R and 3R,5S isome (eryt hro) racemate and the 

constituent, viz., the 3R.5R 35.55 UJL_- preferred . 

■>« « ■><: « (threo) racemate, of which the rormer h 
3R.5S-3S.5R (thj^o denoted by an E in the 

Each of the compounds of Taoies reso lved to 

, % , M <e fhe ervthro racemate which may De reso 
T«:nmer(s) column IS tne eryuw <j 

Z n the 3R.SS and 3S.5R enant.omers by. for example. (O 
UctonUat.on, (H, conversion to a «. - - 

. Amflf : r cilvloxY compounds, v 1 1 1 ^ truu,,a * 
«^'"T' e " JeoUoLrlc silyloxy compounds. 

Ceavage of the y I «r P ^ «„, above. Each 

opticaUy pure lac to e et ^ ^ 

„ the compound o ^ r 0 4 £ Lte wh,ch may be resoWed by, 

r.: 1 ::: - « «... - - ».» 

enantiomers. dgnoted by els in 

Each of the compounds of Tables u 

i m « the ds racemate and each of the 

con.pou.ds of these t. ^ ^ remwe 

1S the trans ^ !"-«""777ha 4- and 6-pos1t1on S of the 

positions of the hydrogen atoms In the 4 and 6 p 

, Th . c) s racemates of compounds 85 and lk may 

Ucton, r ng Th ^.tl^ «• «* ° f 

resolved to obtain an(J „ my be res oWed to 

Z TIT* «Z . "ollrs. of *,« the 4*.oS and 
^reirsl Purred. The tr^ racemates of Compounds 
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5 



weired at 200 **. Shift. « '» W- relat ™« 



tetramethylsllane. 
&hbrev1ations_ : 
s a singlet 
d « doublet 

dd * doublet of a doublet 
.<£• t ■ triplet 

q a quartet 

q « quintet 

m « multiplet 

br » broad 
o<i bs a broad singlet 

dq * doublet opf a quartet 

dt * doublet of a triplet 
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Cmpd.no. 



11 coci 3 



10 



13 



16 



18 



lO 



lb' 



22 



25 



26 



27 



•30 



. o c / m ?HV 2 8-3.4(br.,2H cO-O exch); 
, e i o/m 2 4—2.6 (m,ZH), t 

"iH^«c-.™>« *•««■•»»• 5 • 85 • 6 • ,(ro • ,H,1 

6.7(2d,lH); 7.05-7.55 (m.8H). 

u.... .-•«-«• 

7.48-7.58(m,4H). 

v , ,.«(..«>, ,.*-.»>. ( X ,H,; 4 - 2(m,,H) - 

, 2 5(»,,H, ; !.«(«.«)« ..4(d.lH), 6 - 5 - 7 - 2(m>8H) ; 

♦?J1(..1H)S *.8H».1H); S.97(dd.0,-16Hi; J 2 -«I. IH). 

(d,J=16Hz; 1H); 7.09-7. 72(m,8H). 

10.5HZ.1H); 7.09-7.73(m,8H). 

0,0 : !.«(.,»), 3 - 36lS ' 3H) ; '• 0tm,1H,: ^ ( " '' 

S^Cdd.lH); 6.38<d.lH>* 6.7»-7.39{-.*). 

, , «ft 3H1- 1 68(.,2H); 2.4S(d.2H); 3.69( 5 .3H); 4.17(q.2H). 

7.09(t.2H); 7.44(m,9H); 7.85(d,2H). 



19 COCI3 
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Cmpd.no. 
29 



5 34 



38 



41 

44 

47 
48 
52 

55 

tS" 56 



57 



3<? 



, jo i awm2Hl- 2.17-2.44(m,2H); 3.75(s,3H); 

^XS^«;SJS• ,,M,,4 •" ,, 

■• ; ;,w:.ih).6.wm.ih„ 

4.18(q.2H); 4.3(m,lH), *.3^">»' 

7 .05-7.65(™.7H). 2 .48(».2H); 3.22(d,1H, 

COC l3 , £;* • <^ ,_ 75(s , 3H)i ,. 2(m , 1 H); 

exchangeable); 3.59(cn,lH, exenamj i 0 5-7.55(m,8H). 
4.5 (..1HJ, 4.«(q.lH)« 5.7JC.1H), 6.72<20H), 7.0 7 

7.24(m,7H). 

, ♦.»(-»). 4 -» ( - iH); 5 - 97(m,1H)i 6 - 1 

6.94-7.35(m,5H); 7.62(d,2H). 



0 2 0 : 1.86(s,6H); 3.18(s,3H). 
2.10(s,6H); 3.48(S,3H). 



7.17(m,3H); 7.41(m. 2H )- 

, ^ i nr. ?HV 2 12-2.42(m,2H); 4.07(s,3H); 

(m,3H); 7.27-7.50(m,8H). 

WH,, ,3S-7,3 ( MH,; 7.2W.S0<,. * • 

(m.lH); 6.92-7.47(m,.12H). 

158675 

■W1PO 
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59 



60 



61 



iS 



1C 



IS 



64 



65 



/ 



Cmpd.no. 

58 CDC1 



x wn,t 3HV~ 1.40-1- 85(m,2H); 2.33-2.61 
CDC1 3 : 1.27(t,3H); 1.40(t.3H .-14 I 
(».»)•. 4.03-4. 35(m,5H); 4.53(m,lH). S.89(-,1H). 
(m.lH); 7.0-7.57(m,8H). 



62 COCI3 



66 



4.28(q,2H); 4.47(m,lH), b.wia 

, «,„ 2H1- 1 65(d.6H)i 2.33( S ,6H); 2.45( m ,2H); 3.72 

""S)! V/^h'); V.^c.^h); ^.s^o^h,-. 5 . 7 s,a d . W ) : 

6.7(dd,lH); 6.9-7. 6(m,7H). 



68 C0C1 



69 
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Cnrpd.no. ^(d.SH); 1.7-Z(«.4H); 2.3(m.2H). 

70 CDCI3/CD3OD : 1.15-1.6(m.8H . 1. I 5 . 72(dd ,lH); 

6.65(d.lH); 7.1(m.3H); 7.4(m.4H). 



10 



71 



72 



73 



74 



75 



76 



COCI3/CD3Q . 1. «-.« • 1 J ,, 7 . 5(ra ,4H). 

5.72(dd,lH)i 6.7(d.lH). .7.11 18 -2.46(,n,«<) ; 

- : ' ; «;."^;:;;:;r 6 :r 8 ;^H ) %.o- 7 ,<MH>; 

4.l4(m,1H); 4.46(m.»H). 
7.3-7.6(m,4H). 



m ' > , tntA 6HV 2.38-2.58(m,2H); 

..^.»); ' ■ • 8( • "J; i .,.24-7.»(..8H). 
,. S7 .6.74l..a,; 6.83(*.W). ,_ eH , ;2 , 5 _ 3 . 58(n , 2 , 



74(m,2H ; o.ojv«»"w 

.1 c>i/^ khv 2.25-3.58(m,£n} . 
3.9(m.lH); 4.3(m,lH). 

6.95-7.55(m,8H). i(d.3H); 2.24(m,2H); 

3.96(m,lH); 4.35(m.lH). 4.^n, 

7.0-7.5(m,8H). 2.15-2.46(m»2H); 
2.30(s.3H); 4.88(m.lH), 5./-HQ. 

(m,7H) * 4 , cai* an- 2 17-2.35(m.5H); 

6.95-7. 58(m,7H). 

158673 
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78 



79 
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Cmpd. no. 2 „v. 1#6 7(d,6H); 2.2^(d,6H); 

S.67(d.W); 6.98-7.22(..«) 8 7.53<d.2H>. 



iO 



82 



87 



88 



93 



6.8(d.lH); 7.05-7.65(m,7H). 

n i cr« 1HV 1 8-2.1(m,2H); 2.35(s.6H); 2.7(«n,2H); 
S S :3if4 3s!;. 1 H, i ,3(^H, i e, ( ,,H )i6 .3( d ,H ) ; 

7.05-7.65(m,7H). 



94 C0C1 



^.IH,, 6 .78(d. 1 H); 6 .93-7.40, m .6H); 7.6 2 (d.,H . 



97 CDC1 3 



103 



104 



IS Ill 



113 



V? 114 



6.4(d.lH); 7.05-7.55(m,13H). 

5™65(dd.lH); 6.72(d,lH): 7.02-7.48(tn.7H). 

COC, : ,.«.B(..1«>. "^- 1H ' : 4 - 3(m ' 2H): 4 - 7Sl ' 
5.68 dd.lH); «.75(d.lM); 7.0-I.61-.W). 

S .IS(-.tH)s 5.6S(dd,lH); S.W.1H), 7.0-7.6C-.W). 
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•SB' 



( * d,n °* ' , , wfm2HV i:7(d,6H); 1.8(«.1H, exchangeable); 



10 



116 
129 



, 36 CDC, ; i .; 5 - 2 .^.SH, 1 a.4 8 (s.3H )1 4.^.1H,:^0(s. 1 H, 1 
136 CDCI3 nA.7.fi3fm.9M. 



137 



143 



144 



S ;^OH> : «.»td.lH); 7.04-7..JC.W. 

s:rrs si- ■» 

7.04-7.51(m,8H). 



158675 



318S 



i: : -'rp.:: : ^'\: • /: ' *';*/' PCT/ EP83/00308 

m/02131 



-69- 



Claims: 

1. Compounds of formula I 

R 3 7 J R 

\ « JFK 4 and the other 1s 
herein one of R and R 0 1s -^J^ 

R 5a 5 

pr1..ry or secondary Chalky!, C 3 -^lo.lkyl or 

phenyl -(CH2)m-» ..ivoxv 
5 wherein R 4 is hydrogen, C M alkyl, C^alkoxy. 

(except t-butoxy), trif luoromethyl , 
fluoro, chloro, phenoxy or benzyloxy, 
r 5 is hydrogen, Ci- 3 alkyl, C^alkoxy, 
trif luoromethyl, fluoro, chloro, 
10 phenoxy or benzyloxy, 

R 5a is hydrogen, Ci- 2 alkyl , Ci- 2 a1koxy, 
" '' fluoro or chloro, and 

m 1s 1, 2 or 3, 

with the provisos that both R 5 and R 5a 
£ ' mu st be hydrogen when R 4 1s hydrogen, 

R 5a must be hydrogen when R5 1s 
hydrogen, not more than one of R4 and 
r 5 is trif luoromethyl, not more than 
one of R4 and R 5 Is phenoxy and not 
*° more than one of R4 and R5 1* 

benzyloxy, 

158675 
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r 2 is hydrogen, Ci^yl. C 3 - 6 cyclo- 
alkyl. Ci- 4 alkoxy, (except t-butoxy). 
trlfluoromethyl. Huoro, chVoro, 
phenoxy or benzyloxy, 
r 3 is hydrogen, Ci. 3 «^yl. Ci- 3 alkoxy, 
trlfluoromethyl, fluoro, chloro, 
phenoxy or benzyloxy, with the 
provisos that R 3 must be hydrogen when 
R 2 1s hydrogen, not more than one of 
R 2 and R 3 is trlfluoromethyl, not more 
than one of R 2 and R 3 is phenoxy, and 
not more than one of R 2 and R 3 is 
benzyloxy, 
X 1s -(CH 2 )n- ^ -CH»CH- (n»0, 1, 2 
or 3), 

*5 

5 4 3\ 2 1 
Z 1s -CH-CH 2 -C-CH 2 -C00H II 

Jh oh 

wherein R 6 is hydrogen or Ci- 3 alkyl 
in fr ee acid form or in the form of a physio! ogically-hydro - 
lyS 3ble and -acceptable ester or aS-lactone thereof or in salt 

f0rm ' 2. A compound according to Claim 1, wherein 




■X-Z 



r 



wherein one of R and R 0 is 



(I) 



and the other is 
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Ci-aalkyl, n-butyl or 1 -butyl, 

wherein R4 Is hydrogen, C W .1M,^'. 

1 -butyl, Ci- 3 a lkox y» n - butoxy » 
i-butoxy, trifluoromethyl, fluoro, 
chloro, Phenoxy or benzyloxy, and 
r 5 is hydrogen, C^aW. Ci- 3 alkoxy, 
trifluoromethyl, fluoro, chloro, 
phenoxy, or benzyloxy, 
with the provisos that not more 
than one of R 4 and R 5 is trifluoro- 
nthyl. not more than one of R 4 and 
R 5 is-phenoxy, and not more than 
one of R4 and R 5 is benzyloxy, 
r 2 is hydrogen, l^W* n-butyl. i-butyl, 
Ci 3 allcoxy, n-butoxy, i-butoxy, trifluoro- 
i'tbyl, fluoro, chloro, phenoxy or benzyloxy 
R3 1s hydrogen, d.salM.Ci^oxy.tnfluoro- 
.ethyl, fluoro, chloro,- phenoxy or benzyloxy 
with the provisos that not more than one of R 2 
and R 3 is trifluoromethyl. not more than one 
of R 2 and R 3 is Phenoxy, and not more than one 
of R2-and R 3 is benzyloxy, 

X is -(CH 2 )n- ° r / CsC v * 

H 

wherein n is 0, 1, 2 or 3, and 
? 6 

I is -CH-CH2-C-CH2-C00R7' or 

'oh oh 

-CH <M6 

u 
0 
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vs 



wherein R 6 1s hydrogen or Ci- 3 «W. and 

r 7 - is hydrogen, Ci-saW. n-butyl. 
1 -butyl, t-butyl, benzyl or M, 
wherein M 1s a pharmaceutical^ 
acceptable cation. 

phenyl, *o -propyl. 

r 6 Is hydrogen In erythro form and 3R.5S conngu 

fnrm of 1tS SOdlum Salt. , 

4 A pharmaceutical composition comprising a compound 

i in free add form or In the form of a 
according to Claim 1 in free acio Uctone 

- rrrr :zr:jr;» r - 

, nr ',n the form of a physiologlcaHy-hydrolysable. and 
1 0 a . t Tor a lactone thereof or in phamaceotlcaUy 

for use inMbHin, cho,esterol biosynthesis or treats, 
atherosclerosis. 158375 
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8. A process for 



preparing a compound according to Claim 1 



which comprises frtrm „i a v 

a) when R 6 is hydrogen, reducing a compound of formula 




X-CH-CH 2 -C-CH 2 -C00Rii 
OH 0 



serein R U <, . r-lc.l ftmln, a phys-o.c,, «"^^^ 
sable and -acceptable ester and X, R, Ro, R 2 and R 3 V 

defined above, *«, m „i» ytt 

b) when R 6 ■ Cl.J.«»l. Mro^sm, a compound of formula Kit 




XII 



10 



^ere,n.R 6a Is tl .,.W. «U «• " " ter ' 0rm ' n9 *"* *"* 
Y p r r, and R11 are as defined above, 
c) In": CH^CH- protecting a compound of formula XXVIII 
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XXVIII 



wherein Pro Is a protecting group and R, R 0f R2 and R3 are as 
defined above, 

d) hydrolyslng a compound of formula I 1n the form of a 
physiologically-hydrolysable ester or a lactone or 
S e) esterlfylng or lactonislng a compound of formula I 1n free 
acid form, 

and when a free carboxyl group 1s present, recovering the 
compound obtained in free form or in the form of a salt. 

9, A compound of formula V, X, XI, XII, XX, XXA, XXIV, 
10 XXVI-XXVIII and XXIXB-XXIXO as hereinbefore defined. 

10. A compound according to Claim 1 or 9 or a process 
according to Claim 8 substantially as hereinbefore described wit 
reference to Examples 1 to 10 and Tables I to VI. 
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